Bone marrow fibroblast exposure to the inflammatory cytokines tumor necrosis factor-alpha and interferon-gamma increases adhesion of acute myeloid leukemia cells and alters the adhesive mechanism.
Human acute myeloid leukemia (AML) cells adhere to bone marrow fibroblasts (BMF) and extracellular matrix proteins including fibronectin. Adhesion is increased when fibroblast monolayers are exposed to tumor necrosis factor-alpha (TNF) alone and in combination with interferon-gamma (IFN) or interleukin-4 (IL-4). The combination of TNF and IFN caused enhanced AML cell adhesion to treated BMFs, from a mean of 25.0 +/- 4.1% to 36.3 +/- 5.4% (p = 0.0007). Enhanced binding was partially a result of upregulated vascular cell adhesion molecule-1 expression on BMFs. Intercellular adhesion molecule-1 was also upregulated, but did not appear to play a role in the increased binding to cytokine-stimulated BMFs. In contrast to observed adhesion to resting BMFs, AML cells binding to TNF/IFN-stimulated BMFs rely more heavily on the VLA-4 alpha chain (CD49d). In some cases, alpha4 integrin chain antibody was more effective than beta1 antibody in blocking binding, suggesting that a non-beta1 alpha4 integrin, possibly alpha4 beta7, on AML cells may act as a stromal ligand. The addition of alpha4 antibody to beta1 and beta2 antibodies significantly increased the inhibition of AML cells to stimulated BMFs. The myeloid cytokines granulocyte colony stimulating factor, granulocyte-monocyte colony stimulating factor, interleukin-3 and stem cell factor enhanced the adhesion of AML blast cells to BMFs in some cases. The phorbol ester PMA, however, consistently upregulated AML cell-binding to BMFs, the increase being mediated entirely via beta1 and beta2 integrins without altering AML cell integrin expression. Binding of AML cells to marrow stroma can be enhanced by influences on leukemic cell or stroma. Enhanced binding under these conditions occurs via different pathways, illustrating the heterogeneity of mechanisms underlying leukemic cell retention within the bone marrow stroma.